Biphasic effect of cadmium on cell proliferation in human embryo lung fibroblast cells and its molecular mechanism.
Hormesis, a biphasic dose-response phenomenon, is characterized by a low-dose stimulation and a high-dose inhibition. However, the mechanisms underlying hormesis induced by environmental agents are not well elucidated. The present study was to investigate the relationship between the hormesis effect of cadmium (Cd) and activation of ERK1/2, JNK and p38 pathways in human embryo lung fibroblast cells. Results showed that Cd induced significant cell proliferation at low concentrations, but markedly inhibited cell growth at high concentrations. Our data indicated that cell proliferation promoted by low concentrations of Cd was blocked obviously by ERK1/2 inhibitor PD98059 and partly by JNK inhibitor SP600125; while the decreases of cell proliferation induced by high concentrations of Cd were significantly restored by p38 inhibitor SB203580. Further analysis showed that phospho-ERK1/2 and phospho-JNK activities were increased with different concentrations of Cd, whereas phospho-p38 activity was markedly increased at high concentrations. Our findings suggested that low concentration of Cd induces the ERK and JNK pathways and promotes cell proliferation; while high concentration of Cd induces p38 pathway and inhibits cell proliferation. Activation of the ERK1/2 pathways seems to play a more important role than the JNK pathway in the biphasic effect of Cd on cell proliferation.